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We present a case of arterial eiomyosarcoma presenting as a pseudoaneurysm. (J Vase 
SURG 1995;22:496-500.) 
Vascular le iomyosarcoma is an uncommon tumor  
representing only 2% of  all leiomyosarcomas. M- 
though cxtremely rare in medical iteraturc, rcports of  
vascular leiomyosarcomas have been increasingly 
more common.  Kevorkian and Cento's 1 exhaustive 
review of  world medical iterature in 1973 providcd 
us with some insight into vascular leiomyosarcomas. 
Thcir review of  world literaturc encompassed both 
English-language and non-English-language medical 
literature as far back as 1871, and the authors of  this 
case report have expanded Kcvorldan and Cento's 
literature search to include both English and foreign 
medical texts up to November  1994 with some very 
interesting results. The frequency of  occurrence of  
leiomyosarcomas in veins is five times that in arteries, 
with approximately half o f  thcm in the inferior vena 
cava. The number  of  reported cases of  pulmonary 
artery le iomyosarcoma alone is about equal to the 
number  of  reported cases in all other systemic 
arteries. Our  case of  le iomyosarcoma o f  the right 
subclavian artery is thc only arterial e iomyosarcoma 
of  the subclavian artery ever rccorded. 
CASE REPORT 
The patient was a 51 year-old white man with a 27-year 
history of myelodysplastic syndrome. In 1966 a bone 
marrow biopsy of the sternum had been performed on the 
patient in South America. In I991 the patient began 
receiving interferon therapy for a low hcmatocrit level. The 
paticnt was admitted to he hospital on May 21, 1993 with 
a 6-month history of right upper extremity shoulder and 
back pain after thc sudden onset of a pulsatile bulge in thc 
area of the right subclavian artery. Physical examination 
was remarkable for hepatosplenomegaly, a swollen right 
hand with clubbing of the fingernails, and a right supra- 
clavicular pulsatilc mass, with both bruit and thrill ob- 
served. 
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On the day of admission, a right subclavian arteriogram 
in which the brachiocephalic artery was selectively cath- 
eterized revealed ajet flow of contrast into what appeared 
to be a large pseudoaneurysm (Fig. 1). Jet flow was just off 
the subclavian artery, just distal to the origin of the 
vertebral artery. Normal filling of the subclavian artery was 
observed just distal to the pseudoaneurysm; however, 
directly behind th e pseudoaneurysm there was an apparent 
narrowing of the subclavian artery, perhaps by the mass 
effect of the pseudoaneurysm. 
Chest computed tomography (CT) scanning per- 
formed the same day supported our impression of a 7 cm 
pseudoaneurysm of the subclavian artery just distal to the 
origin of the vertebral artery on the right (Fig. 2). The 
differential diagnosis at this time included a saccular 
aneurysm of the subclavian artery resulting from an old 
inadvertent arterial puncture or a mycotic aneurysm. 
On May 26, 1993, the patient was taken to surgery, 
where a sternotomy was performed with a trap-door 
incision for exposure of the great vessels of the head and 
neck. Thymic tissues were separated from the innominate 
vein, which was encircled with a vascular loop and retracted 
in a caudad direction. The innominate artery was located. 
A large subclavian aneurysm was noted to be directly 
adjacent o the proximal innominate artery, as well as the 
common carotid artery and proximal subclavian arteries. 
Dissection revealed severe inflammation and scarring 
between these vessels. The nature of the aneurysm dem- 
onstrated the chronicity and inflammatory nature of this 
process. In attempting to dissect he aneurysm in the region 
of the proximal subclavian artery, it was determined that 
the aneurysm was extremely thin-walled, and there was no 
discernible plane between the aneurysm and the proximal 
subclavian artery. Because of the extreme fragility of the 
aneurysmal wall in the regions of dissection, it was elected 
at that time to obtain proximal control by vascular 
clamping of the innominate artery and common carotid 
artery to decrease flow to the anenrysm. This was accom- 
plished, and the aneurysm was opened with a knife. 
Control of back-bleeding within the aneurysm was accom- 
plished by use of Fogarty balloon catheters. A large amount 
of "flow thrombus" was removed. Retrograde flow from 
the distal subclavian artery was brisk. Because there was 
pulsatile backbleeding from the distal subclavian artery, 
revascularization was not essential. In addition, the dead 
space in the wound was large, and the concern was that a 
graft might become superinfected. Inflammation precluded 
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Fig. 1. Angiogram of right subclavian artery shows pseudoaneurysm 
Fig. 2. Chest CT scan shows pseudoaneurysm of right subclavian artery. 
adequate mobilization of the vessels for artery transposi- 
tion. Infection was still believed to be a cause of the 
aneurysm, and so cultures of the wall and sac were sent. 
Proximal and distal necks were oversewn. Aneurysm wall 
and contents were sent for surgical pathologic study. 
The original surgical pathologic study consultation for 
subclavian artery excision revealed portions of the arterial 
wall with thrombus. Culture results were negative. 
After operation the right hand and arm were warm, 
pink, and viable. A radial pulse was palpable in the right 
arm. The patient tolerated the procedure well and was 
discharged on June 2, 1993, and scheduled for follow-up 
visits with his personal physician. The patient's vital signs 
were stable, and the patient was discharged receiving 
interferon-alpha therapy to control his hepatosplenomeg- 
aly, which was due to his myelodysplastic syndrome. 
After discharge, the patient continued to feel weak, 
with a cough and a loss of appetite. He also had 
temperatures a high as 103 °. A chest radiogram obtained 
1 week betbre readmission revealed a right upper lung 
density. The patient was readmitted on June 24, 1993, for 
a complete workup. Admission chest CT scanning revealed 
a soft tissue density in the right upper anterior mediastinum 
at the site of repair of the pseudoaneurysm. It was believed 
to be residual aneurysm wall and blood in the postoperative 
site. The patient's fevers persisted espite administration f
multiple antibiotics. Repeat chest CT scanning completed 
on July 28 revealed an enlarging mass associated with the 
previously described aneurysm of the right subclavian 
artery, with increasing distance between the clavicle and the 
first rib, indicating an expanding component, No definite 
collections were seen, but the enlargement i self was 
suggestive of thc possibility of an infectious or pseudoan- 
eurysmal process. The right subclavian arteriogram showed 
thc stump of the ligated subclavian artery with reconstitu- 
tion of the distal subclavian via collateral vessels. A 
moderately vascular round mass was seen that corre- 
sponded to the CT findings and appeared to be more 
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Fig. 3. Histopathologic slide shows vascular leiomyosarcoma. (Hematoxylin & eosin stain, 
original magnification × 40.) 
consistent with an inflammatory mass rather than a 
pseudoaneurysm. Gallium scanning also demonstrated an 
increased area of uptake in the area of the previous incision 
and aneurysm resection. 
On July 29 a reoperative sternotomy was performed in 
anticipation of the repair of a mycotic aneurysm or drainage 
of an infected hematoma. The patient's febrile course 
supported the diagnosis of an infection. A tumor with a 
grey-white, semisolid, gel-like consistency was found at the 
sight of the previous pseudoaneurysm ligation. There were 
no signs of infection or purulence. A piece of this specimen 
was sent for frozen section examination. The return 
diagnosis demonstrated a malignant spindle cell lesion 
(later confirmed as leiomyosarcoma). Further dissection 
was carried out to expose this tumor. The tumor extended 
posteriorly, apically, and down into the chest cavity. 
Complete removal of the tumor could not be accomplished 
through the exposure used. The tumor was, however, 
markedly debulked, with removal of most of the mass 
(6 × 8 × 8 cm). 
The surgical pathology consultation for the subclavian 
artery/tumor mass excision revealed histopathologic con- 
dition consistent with a leiomyosarcoma arising from the 
wall of the artery. Immunoperoxidase stains supported this 
diagnosis. The specimen (Fig. 3) exhibited moderately 
high cellularity, moderately severe nuclear atypia, nd a 
moderate to high mitotic rate. This was considered to be a 
moderate to high-grade sarcoma. A retrospective exami- 
nation of the right subclavian pseudoaneurysm wall excised 
in the first surgery revealed fragments of tumor, similar to 
that seen in the recent specimen, attached to the thrombus. 
After the excised mass was confirmed as a leiomyosar- 
coma, radiation therapy was deemed appropriate. The 
patient was discharged August 7, and radiation therapy was 
started on August 16, 1993. 
The patient maintained a maximal radiation therapy 
regimen but still had development of a metastasis of the 
leiomyosarcoma to the right parietal lobe of the brain and 
was readmitted to the hospital on July 6, 1994, because of 
a partial seizure. 
On admission the patient had been receiving inter- 
feron-alpha nd phenytoin and had received his last session 
of radiation therapy (3000 rad) the day before his 
admission. The physical examination result was significant 
for bilateral lymphadenopathy of the neck, bibasilar ales, 
globulus, and severe hepatosplenomegaly with ascites. 
Bilateral pedal edema nd reduced response to pinpricks in 
the left lower extremity were also noted. 
The patient had a second seizure in the emergency 
department on the day of his admission and had several 
seizures in the days after his admission. The seizures 
became more and more frequent despite the discontinued 
use of phenytoin and use of increasing doses of carbam- 
azepine. The patient's condition progressively deteriorated, 
and he became acutely aware of his prognosis because of 
increasing pain in his shoulder and back and increasing 
frequency of seizures. On August 2, 1994, the patient was 
discharged to the care of a hospice. He died shortly 
thereafter. The patient's family refused autopsy. 
DISCUSSION 
Whereas there are 19 reported cases of  pulmonary 
artery leiomyosarcoma, there have been only 17 cases 
of  arterial le iomyosarcoma found in other systemic 
arteries: four in the femoral arteries, three in the iliac, 
three in the popliteal, two in the aorta, and one each 
in the splenic, axillary, inferior mesenteric, internal 
mammary ,  and our case of  the subclavian artery. 2-12 
The reported ages are 37 to 80 years, with the average 
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age at diagnosis being 60 years, with no significant 
sex difference) ° This case was unusual in the location 
of the leiomyosarcoma-with the subclavian artery 
being the most proximal arterial location reported in 
a peripheral artery- and in that it was diagnosed as 
a pseudoaneurysm. To our knowledge it is also the 
only case ofleiomyosarcoma of the subclavian artery. 
Disregarding the cases of leiomyosarcoma of the 
pulmonary artery, there seems to be a predilection for 
the arteries of the lower extremities. Of  the 17 cases 
reported, 10 were admitted with lower extremity 
symptoms, most commonly swelling and claudica- 
tion. The patient in this case was admitted with upper 
extremity pain. Also unusual is the precipitation of a 
pseudoaneurysm by a leiomyosarcoma, with Muel- 
man and Graham ~° reporting the only other incident, 
which was that ofa leiomyosarcoma of the superficial 
femoral artery diagnosed as a false aneurysm. 
Because leiomyosarcoma diagnosed as an aneu- 
rysm is such a rare entity, the diagnosis was not 
considered before operation. In our case, the appear- 
ance of the aneurysmal wall was such that minor was 
not considered. White gelatinous flow thrombus at 
the first operation was retrospectively read as tumor. 
At the time of surgery, this appearance was entirely 
consistent with flow thrombus. "Thromboendarter- 
ectomy" was performed, as is done with large 
aneurysms. Thus the diagnosis was an incidental 
surgical finding at the second operation, and it seems 
that a delay in the diagnosis of such tumors is related 
to the high mortality rate associated with leiomyo- 
sarcomas. 
These tumors when reported are usually high- 
grade tumors of grade II or grade III. Varela-Duran 
et al. presented six cases of vascular leiomyosarcoma 
and attempted to make a correlation between their 
microscopic features and biologic behavior. In this 
series the histopathologic features and very specifi- 
cally their mitotic index seemed to be closely related 
to their clinical outcome. Mitoses were counted per 
10 high-power field, and the tumors were divided 
into three groups: group I, 10 to 20 mitoses; group 
II, 20 to 35 mitoses; and group III, more than 35 
mitoses per 10 high-power field. The mitotic index in 
this case series seemed to be the most important 
pathologic feature on which a prognostic evaluation 
could be based. It was found that minors in group I
had neither local recurrences nor metastases; the one 
tumor in group II had one local recurrence, but the 
patient was free of disease 6 years after surgical 
treatment; he three tumors in group III developed 
distant metastases and constitutional symptoms. ~s,~4 
Of note, is the fact that in our specimen there were 
only seven to 10 mitoses counted per 10 high-power 
fields, but there was still both recurrence and 
metastases. Other authors have found that, in soft 
tissue leiomyosarcomas having five or more mitoses 
per 10 high-power fields, this level of mitotic activity 
almost always signifies a tumor that is capable of 
metastasis) ~ Although mitotic index alone may not 
be an accurate prognostic indicator, the overall 
histologic grade probably gives the most insight into 
prognosis. In our case, the patient had a moderate to 
high-grade l sion, which resulted in both recurrence 
and metastases. 
Overall, there is a 60% incidence of metastases in 
these tumors.~ The most common areas of metastases 
are the liver, lymph nodes, and other soft tissues, in 
order of decreasing frequency. In soft tissue leiomyo- 
sarcomas, when there are metastases, half of them 
develop within 1 year, and the remainder will develop 
within 5 years of the primary operation. 16 In this case 
metastasis was to the right parietal lobe, which is not 
surprising considering the location of the tumor in 
the stump of a surgically ligated right subclavian 
artery. 
Gustafson et al)6 identified advanced age (older 
than 60 years), vascular invasion, and DNA aneu- 
ploidy as being correlated with a worse prognosis in 
those with soft tissue leiomyosarcomas. The 5-year 
survival rate of those with soft tissue leiomyosarco- 
mas with vascular invasion was 36% in their 
population-based study. 16 Therefore we can assume 
that vascular leiomyosarcomas have a worse progno- 
sis in general than most other soft tissue leiomyosar- 
comas. 
The best treatment for arterial eiomyosarcoma 
appears to be surgical excision where possible. In 
cases where complete resection is not plausible, 
surgical debulking combined with aggressive radia- 
tion is the treatment of choice. The success of these 
methods has not been encouraging, and the 5-year 
survival rates seem to be comparable to the 36% 
survival rate of other soft tissue leiomyosarcomas 
with vascular invasion. 14,16,17 
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